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Improvements in, or relating io the Treatment of Cyttiug Edges 



Wfij Wn,KiNSON SwoED LiMSTEO^ a Bri- 
tish Coffipany, of 16, Pall Mail, London, 
W.l, do hereby declare the iiiventioiij for 
which we pray tliat a patent may be granted 
to t!5j and the method by wijich it is to be 
perfoimed, to be paiticiilarly described ia 
and by the followiag staternerit: — . 

Thk invention relates to the provision of 
polymer coatings on or adjacent cuttiisg edges. 

Examples cf cutting edges which jtisy be 
treated in tliis vray are !ixe whole or part 
of K-zor blades, hypoderniic needles, surgi- 
cal acalpel bladeSj ailmary knives iaad gardea 
tools. Such polymer coatings are appHed to 
reduce the force necessary to produce a givea 
out atjd generally to provide improved cut- 
ting effertjvensss. 

According to tlte tnveaation there is pro- 
vided the method of forming a polymer coat- 
ing on or adjacent a cntfing edge wMdb com- 
prises passing a glow discharge through a 
monomer (as herein defined) whSst the mono- 
mer is in the gaseous phase and caaslng 
deposition to form the polymer coating. 

Polymerisation can occur either in the gas 
phase or on the sul>strate surface, or both. 

The term "monomer" as used herein is 
intended to embrace any compound which, 
under tlie action of a glow discharge, can be 
caused to form a polymer. Thus the term 
includes compounds which are normany re- 
garded as monomers because they can be 
caused to poljmerise by conventionai tn,ethods, 
for example ethykne. However, in tlie pre- 
sent context the term also inclisdes compoimds 
which it may be difficult to cause to form 
pdymers by conventional methods but whidi 
can be caused to form polymers or substances 
having properties equivalent to polyaneis b-y 
means of the present invention, for example 



l-hydroperflnoropropane. In this respect it 
should be appreciated that polymers produced 
tinder glc^v discharge conditions in accordance 
With, the present Invention are not necessarily 
Identical to those produced by conventional 
polymerisation methods. Because polymers 
prodaced by the present invention normally 
exist as thin films examination is difficult but 
it has been noted, for example, that the infra- 
red absorption spectra of polymers produced 
frotit etji^leiie and from tetrafiaoroetliylene 
are not identical to the corresponding absorp- 
tion spectra of commercially obtainable 
samples of these polymers, even though the 
corresponding pairs of spectra have many 
similar characteristics. Samples of mono- 
mers which may be used to form a polymer 
coating by glow discharge are hydrocarbons, 
particularly aliphatic hydrocarbons and their 
halogen derivatives, and more especially the 
fluorine substituted hydrocartions and their 
halogen derivs.iives. Other examples are sili- 
cones, particularly alky'silosEnes. 

One constraction of apparatus by which 
the present Invention may be performed will 
now be described, by way of example, with 
reference to the accompanying drawing which 
is a sectional side elevation of the appara- 
tus. 

Referring to dramng it will be seen 
that the apparatus comprises a generally cylin- 
drical body 10 closed at each end by end 
plates 11,12 tferougli which extend conductive 
supports 13,14 carrying internal electrode 
plates 15,16. Tiie spacing between the elec- 
trode plates 15,1S can be adjusted by move- 
ment of the supports 13,14 relative to their 
respective end plates 11,12. 

A slack of articles, for example razor 
blades, having one or more cutting edges on 
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or adjacent wMch a polyratr coating is to 
be formed are located at 17. _ Of ccyrse, a 
single article could be so positioned if de- 
sired. 

5 Monomer gas !•• admitted into the body 10 
through a jet;" 18 under the control of an inlet 
valve 19 and the gas is exhausted -dirough 
the cutlet 20 which is connected to a vacuum- 
pump (not shown) via a control valve 21. 

10 if desired a circuiaring pump may be used 
to effect continuous circulation of the gas, 
preferably with a gas reseri'oir admiturig fresh 
monomer and witli means at the extiaction 
end for condensiag out undesirable by-pro- 

15 ducts. 

A typical partial pressure of the monomer 
gas is' from 0.01 to "200 millimelies of mer- 
cury. The monomer gas may be used alone 
or with a diluent gas, for example an inert 

20 gas such as argon. 

For production of a glow discharge with- 
in the chamber the electrodes may be con- 
nected to a dirert anrent or alternating 
cnrrcnt source. Howevej, it is prefeixed to 

25 use a high frequency altenisting airrent 
source, for example within the range of about 
100 kc/s to 2 mc/s. A subsidiary potential 
may be applied to the stack of (jbiects in 
order to attraa the molecules to be deposited 

30 thereon. 

The chamber may be constructed from an 
electrical insxslating material for example glass 
or an appropriate polymer, for essample poly- 
propylene, lie chamber being made vaoium 

35 tigiit' by the use of appropriate seals. 

As an altertiative to forming the glow dis- 
charge between the eiecirodc- plates the 
articles on which the coathig is to be formed 
may themselves tse made one of the electroctss 

40 between which the glow discharge is formed. 
In the case of very fine cutting edges, such 
as those of razor blades, it may be deskable 
to use frequencies at the higher end of the 
Si3ggested frequency r.^inge. Tlie articles may 

45 themselves aer/e as both of ±e electrodes. 

As an alternative to having the articles 
stationary they may be moved iluough the 
apnaratua entering at an inlet 22 and leaving 
at "an outlet 23, each of which is provided 

50 with appropriate vacuum sesals (not shown). 
For srich operation it is preferred to use 
external electrodes 24,2.5 rather than the in- 
ternal electrodes 15,i6 and these external 
electrodes may conveniently be provided by 

55 e conductive band on the exterior of the 
chamber. Alternatively an external electrode 
at either end of the chamber can be used 
with an internal electrode at the opposite end 
of the chamber. 

60 The glow may be continuous or inteimh- 
tent. When the operation is being run on 
a batch ba.sis the glow may be continuous for 
short predetermined periods, for example 
from half a second to 30 seconds. Provision 

65 can be made for dissipation of heat from 



the chatJiber by the ttse of cooling fins or . 
by the use of an appropriate cooling mediiim. 
"After ccsating, articles may be left in an 
inert atmosphere for several hours and/or 
left in the monomer vapoiK for a similin: 70 
period. Subsequent heat treatment may be 
applied but the process does not reqiar« 
use of such high temperatures as would norm- 
ally cause undesirable change in Ae mechani- 
cal properties of the article bemg coattefl. n 
Thus, in the case of razor blatfe heating 
need not be such as would lessdt ia an 
rmdesirabte reduction ia ibs hardness af the 
ctitting edge. 

The nreferred order of thickness of polymer SO 
coating" i.s from 0.0025 to ten mfctons. 

The" following are esampies of the method 
of performing an invention using the abow 
described apparatus: — 

HxAMPLE I ^ _ 85 

Using the apparatus shov?n in, the 'drawing 
and employing the ertemal electrodes a glow 
discharge is formed in an atmosphere of 1- 
hydroperiluoropTopatie at i.4 millimetres of 
mercury using a high freqttency source of 140 90 
Kc/s. Having ascertahied the positiotj of the 
glow path the energy source is disctiEinecteci 
whilst a stack of 350 double-edge wafex razor 
blades is t»laced adjacent the area of glow 
and vrith one set of ratting edges pardlel 95 
to and facing the axis of the cylindrical 
apparatus and" 3 centimetres frcim the near- 
est" point where the glow path h&s been ob- 

The glow discharge is then -re-established 100 
and tnaintained for 30 seconds by the end of 
which Deriod tlie glov/ path ■wfH have esstended 
and will appear to be touching the nearest 

set of cutting edges. - t,, j ,„« 

On removal from the apparaHis the blaaes 105 
will show faii't iaterferenctt patterns on those 
edges which have been adjacent to tlie glow 
dischari>e and these edges will be found t« 
provide a more comfortable shave dian those 
which have been remote from the discharge 110 
path. 

Ex.'VMPLE 11 ■ 

Using the aoparatiss in the same matsner 
as Exaitiples I'a i?low discharge is struck 
threragh dibromodifluoroiiiethane at a pfes- 115 
sure of 5.5 millimetres of mercury. As in the 
previous examole the edges which have been 
adjacent the discharge path will be found to 
afford more comfortable shaves than those 
which were remote from the discharge path. 120 

EXAMPEE III 

The method of the previom Example is 
used except that the monomer is admitted 
coadnuously through the hifct and pnrtJped 
away from the outlet, the flow 'rate being 123 
controlled so tluit the measured pressure ml 
the apparatus is 2.4 millirtjetrra of mercttty. 
Once "again the edges adjacent the glow dis- 
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chwge wil fes Jeuad to ipswiiie mtas coffin 
fortable ^ves thsn €te sedges which arcEC 
lemote from the glow discharge. 

5 The apparatus m tms iastaace is provided 
with two electrodes, winch, have beei! 
sharpened to kiMe. edges, parallel to 

one another wiife tliesr flat surfaces 5.5 ceHti- 
metres apart Using ethylene at a pressure 

10 of 1 miilimetre oi merciay a 400 cycles per 
second source is applied to the electrodes, 
a glow being struck at a measured potential 
of 900 volts. The Sow is maintained for 5 
sewads during which time the ineasuted cur- 

15 lent flowmg should be of the order of 85 
milliamps. It will be found that both facets 
of each knife edge have been cteced with 
a pale yellow adherent fiki and that a re- 
duced force is required to make a standard 

20 cut 

The liaeory of polymerisatioa by glow 
disdiarge in accordance with the present in- 
vention is not fully understood and whilst the 
applicants do not wish to be bound by any 
25 theory of operation it appears that three main 
processes can operate:— 

(1) A monomer of convendonal type, such 
as ethylene, tetrafluoroethylene or hexa- 
fluortipropykne, is excited by the con- 

30 ditioas in the glow, and excited mole- 

cules can then eitlier initiate a con- 
ventional addition poiyjCQerisatlon or be 
due sole or main species which give rise 
to potynierIs;iti(!!). Sncli polynaerisa- 

35 tioB cRn take place cither in the gus 

phase or on the substrate suifiice, or 
by a combination of both processes. 

(2) The njon(?!ner undergoes scission isi the 
glow discharge &V:d a prodi;ct of scfs- 

40 sioa is then capable of fcmsing a poly- 

mer. Usiially, the product of scission 
fonns as a di-free radical or as a car- 
bene or similar species. Thtss, Es- 
ample IV probably proceeds by this 

45 mechasiism, the dibromodifltsoronie- 

thanc when snbjeiCted to the glow dis- 
dmrgc fortntttg difluorocarbenej which 
then utsder these conditions poiy- 
iBfirises. 

50 CFsBrff-^CFsi+Z.Br 

It appears thatj In reactions of this 
type, most of the polymerisation pro- 
cess takes place on Jhe substrate. 

(3) The monomer tindergoes scission to 
55 form a monomer of convetitSoaal type, 

this ccmpcimd then imdergoing poly- 
merization as tmder (1) above. It 
appears that l-hydropeaSfluoropopane 
undergoes pohmerisatioa by this route. 

60 WHAT WE CLAIf^ IS : — ■ 

1. The method of forsaing a polymer coat- 



ing on an atticle hariag a cutting edge, wltisre- 
in a gas of a monoiaer of the compoiiKd feoai 
isbich the polymer coating is %o be famed 
is treated by passing a glow discharge tbroagh 65 
sthe gas and the treated ^as coHtacts i!he article 
and ,depos-its thereon to form the polpiiBr 
coating. 

2. The method of forming a polymer coat- 
-iag on an article ha'ving a oitting edge, where- 30 
in a monomer wMch is in the psseatjs phase is 
polymerised by establishing a glow discharge 
through the monorofir gas, polymerBed ps 
depositing cm the article to fona the poly- 
mer £oating. 75 

3. The method of coating a cutting edge 
of an article with a polymer, comprising the 
steps of placing the article in a gas contam- 
ing a monomer from which the polymer can 

be formed, and establishing a glo^v discharge SO 
in the gas adiscent the article, treated gas 
depositing on the cutting edge to form the 
polymer coating. 

4. The mstbod of forming a coating of a 
polymer era a ratting edge of an article which 85 
comprises the steps of placing the artide in 

a gaseous miicture composed' of a gaseous 
monomer from which the polymer can be 
formed together with an inert diluent gas, the 
partial pressure of said gaseous monomer be- 90 
ing not greater tiian 200 millimetres of mer- 
cury, sstabKahlng a high frequency alternat- 
ing current glow discharge through said gas, 
and causing ihs gaseous mixture to flow past 
said article whereby a polyiHer coating is de- 95 
posited on said catting edge. 

5. The method according to any one of tlK 
preceding claims, wherein an elearical poten- 
tial difference is established between tiie article 

and at least one electrode employed for the 100 
CEtabiishment of the glow discharge. 

6. 'I'he nsethod according to any one of 
the preceding claims, wherein the gaseous 
monomer is a hydrocarbots, 

7. The method aarording to asiy one ox 105 
claims 1 to 5, wherein the gaseous monomer 

is a halogen derivative of a hydrocarbon. 

8. I'he method according to any one of 
chhm 1 to 6, wherein the gaseous monomer 

is an aliphatic hydrocarbon. 110 

9. The metltod according to any one of 
claims 1 to 5, wherein the gaseous monomer 
is a fluorine substituted hydroc5arbon. 

10. The Kietfiod according to any one of 
claims 1 to 5, wherdn the gaseous monomer 113 
is a halogen derivatiTC of an aliphatic hydro- 
carbon. 

11. The method according to any one of 
claims 1 to 5, wherein tlie gaseous monomer 

is a halogen derivative of a fluorine siibsti- 120 
tilted hydTOcarboiE. 

12. 'ilie mediod according to any one of 
claims 1 to 5, wherein the gaseous moncjmer 
is a sHicone. 

13. The method according to claim 12, 125 
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wherein the gaseous monomer is an alkyi- 
silozaite. 

14. 'The method of forming a polymer coat- 
ing sTibstantialiy as herein described. 
5 15. Alt articie having a cutting edge coated 
by the method accordiisg to any ens of claims 
l"to 14. 

16. A razor blade, a catting edge of which 



has been coated by the metiod according 
to any oae «f claims 1 to 14. 10 

MAimSEN & A-LICARA, 
Chartered Patent Agems, 
Lyon Houses Lyon Road, Hanrow, 
Mddl'esex. 
Agents for the Applicants. 



Printed for Her Majesty's Siationary OiScs hy tha Conner Press, La&EEuagtoa Spa, 1868. 

Published by the Patent Office, 26, Southanipton Buiidia^, London, W.C.2, from wMdi copiss may be obtained. 



imm COMPLETE SPECiFiCATiON 
1 SHEET drawing is a -repr^dmiM of 

the Original on o reduced scak 




